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FOREWORD 


This  publication' was  prepatfed  under  contract-  for  the- 
Joint  Publloatibns  Research  Service  as  a  translation 
or  forelgn<-lahguage'. research  service  to  the  various 
federal  government  departments. 

The  contents  of  this  material  in  no  way  represent  the 
policies,  views  or  attitudes  of  the  U,  S,  Government 
or  of  the  parties  to  any  distribution  arrangement-. 


PROCUREMENT  OF  JPRS  REPORTS 


All  JPRS  reports  may  be  ordered  from  the  Office  of  Technical 
Services.  Reports  published  prior  to  1  February  1963  can  be  provided, 
for  the  most  part,  only  in  photocopy  (xerox).  Those  published  after 
1  February  1963  will  be  provided  in  printed  form. 

Details  on  special  subscription  arrangements  for  JPRS  social 
science  reports  will  be  provided  upon  request. 

No  cumulative  subject  index  or  catalog  of  all  JPRS  reports 

has  been  compiled, 

\ 

All  JPRS  reports  are  listed  in  the  Monthly  Catalog  of  U«  S. 
Government  Publications,  available  on  subscription  at  $4,50  per  year 
($6.00  foreign),  including  an  annual  index,  from  the  Superintendent 
of  Documents,  U,  S,  Government  Printing  Office,  Washington  25,  D,  C, 

All  JPRS  scientific  and  technical  reports  are  cataloged  and 
subject-indexed  in  Technical  Translations,  published  semimonthly  by 
the  Office  of  Technical  Services,  and  also  available  on  subscription 
($12,00  per  year  domestic,  $16,00  foreign)  from  the  Superintendent 
of  Documents,  Semiannual  Indexes  to  Technical  Translations  are 
available  at  additional  cost, 
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SOVIET  RESEARCH  IN  POVJDSR  IffiTAL  MATERIALS 


th^  publication  contains  tho  translations  of  six  articles  from 

nnt  J!;  P^'^iodical,  Motallokoramicheskive  materialy  i 

~iat'brials  7“  Mormusionnyye-  materialy.  .(Powder  Metal 

PubSsSL  kl;!f 5^.  Then  -  Reference  Material), 

CnrnnTn+o  of  S9iGnco5,  Ukrainian  SSR, -Kiev,  19^9 

p  bibliographic  information  accorapanies  each  ^irticle,  * 
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SIIJTERING  GHROMrJ!^  BORIDE 


a  trails j-atiori  of  an  article  by  P.S* 
K':ls.lyy  and  V.S.  N<fisb.poi%  ia  the  Hussian-languago 
periodical 

^  tV  G'  '.7^*-  Metal  Materials  caici  Methods  of  Investigating 

ihca-.Rofero.ace  MaterialJ)*  Publishing  House _^of  the 
Acad‘s;^3y  of  g,cien.O'aS}  Ukrainian  SSH,  Kiev  19?9s 
pages  ii-12^7 

Chroi'clujs  bo?',lde  (CrBg)  is  a  bard 5  irigh-melting- 
Baterial  with  metallic  properties.  Ihe  extrerae  hardiioss 
end  stability  of  chi'cmlitia  bor-idaj  in  combination  with  its 
resistance  to  eorrosiorx  by  gas  and  its  relatively  high 
theraial  stability  C&  cylindrical  sample  of  CrBa  with  diameter 


8  mm  and  l<^ngth  2lEmi  will  v;it.hctand  40  thermal  changes  wlthrr 
out  shattering)  j  permits  using  chroialuiB  boride  as  a  refrac¬ 
tory  material  and  also  In  heat-durable  end  resistant  alloys. 

Usually.^  clrrosium  boride  is  obtained  in  the  form  of 
a  powder j  du-?ing  the  i*eduction  of  chromium  02cid©  by  boride 
c&rblce  in  a  vccinuay  or  by  direct  synthesis  from  components  , 
ir  till?,  hard  .state.  Research  has  been  done  on  the  technology-. 

l-  -4 


1 


iical  coMltlons  for  converting 
the  compact  stato  by  methods  of 


chrominm  boride  pewdor  into"  j 
pav?der  motallurgy. 


Tha  heat  pressing  of  chromium  boride  powder  is 
effected  in  a  laboratory  press  ^  in.  graphite  ore ss -mold s/T?. 

Compact  cylindrical  forms  with  diameter  8-10  mm  and 
length  10-20  min,  with  minimal  residual  porosity  (less  than. 

^  wore  obtaliied  by  submitting  povjder  to  a  pressure  of 
180  kilograms  per  square  centimeter  and  to  a  sintering 
temperature  of  2000^50*^  C.  Sintering  occurred  in  10-12 
minutes.  '1‘he  forms  obtained  had  a  fine-grained,  etchad 
cross-section  withi  a  metallic  glitter,  vdthout  pores  and 
defects  noticoable' to  the  eye.  For  easlor  separation  of 
the  forms  from  the  press-mold,  the  latter,  after  the  powder 
v»’as  poured  into  it,  was  greased  with  a  thin  mlxtm's  of 
glycerin  and  flaked  graphite.  Experience  showed  that,  In 
the  heat  prCw'^olng  of  chromium  boride  powder,  it  was  not 
noccssary'to  use  a  special  protective  atmosphere  -  the 
carbon  monoxide,  formed  during  the  partial  scorching  of  the 
press-mold,  is  suffici<5nt  to  protect  the  material  from 
oxidation.  The  sintered  chromium  boride  contained  not  more 


than  1,03/6  of  total  carbon,  when  the  original  powder  ,  con¬ 
tained  0.91j^  carbon. 


Samplec  of.  chromiuia  boride j  of  rectangular  shape, 
v;erG  pressed  in  a  steel,  detached  press-mold  with  the 
addition,  as  a  binding,  of  a  %  solution  of  rubbeir  in 
bengii'Jia,  under  a  p^ressure  of  3“5  tons/square  centimeter* 

Sintering  of  the  pressed  samples  took  place  in  a  barbon- 

\ 

tubular  stove,  in  a  stream,  of  hydrogen.  Ihe  sainples  for 
sintering  were  placed  on  graphite  blocks,  I'ubricatsd  v/ith 
flaked  graphite,  and  were  covered  on  top  with  graphite 
to  guarantee  equal  hoating  and  the  prevention  of 
I'iaoqugl  sinte.ring  and  distortion  as  a  consequence  of  a 
temp  era  turn  gradient,  Cotupact  forms  with  a  residual- 
po-,’Oi;ity  of  not  more  than  4-8^  were  obtained  at  a  teiap~ 
erature  of  sintering  of  2100“:-^150’'  ,  in  the  course  of  1^'- 
20  minutes. 

Various  proper ties  of  compact  chromium  boride  were 
studied.  ^ 

iha  fusion  te.mparatirs  of  ehromiu^a  boride,  which 
turned  out  to  equal  2200tp0®C5  was  deterraineci  according  to 
a  msthcd  described  in  operation  /I?* 

The  limit  of  durability  for  compression,  established 
for  ma.xliuMm  loading,  whie.h  the  samples  withstood  without 


destruction,  duririg  their  compression  in  a  hydraulic  press, 

I 


J 


3 


'a.-../.'".::::: to  60-  70  kiiotra  ms/square  aiillineter  (according  td 
found  in  literature ^  the  lliait  of  durahility  c.f  CrB25 
icr  teni5ion  and  bending,  amoiints  to,  correspondingly,  2.5  and 
■  fv  ^.iiograms/square  millimeter). 

The  coeffiqient  of  therraal  eroansion  of  CrB2,  detar- 
nincMi  clilatometrically,  amounts  to  degrees  "^'(during 

porosity  of  the  samples  of  , 

The  corrosion  resistanoe  of  the  samples  ot  chromium 
boride  (porosity  6f;)|  at  I2CC  C,  was  determined  by  the  method 
of  coiotinuous  weighing. 

After  a  23-hour  exposure  at  this  temperature,  the 

sample  5.ncreascd  in' weight  by  O.C215’,  in  total. 

\ 

The  eoasrant  of  the  speed  of  corrosion  for  chromium  boride 
is  6. 5' 10  E^ams/square  centimeter  min.,  vaiich  is  on  the 
order  of  1-2  less  than  for  borides  of  titanium  and  niobium 
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/EQUIPMBKT  FGIi  DETFK/IIigiHG  THS  ICXI^ETICS  OP  VAPORIZATION 

■ - -  ^ 

and  the  vapor  tension  of  iGSTAL  PGV/DEB3  /  ^ 


/Follovvirig  is  a  tr-anslstion  of  an  articls  by  .I.M.:. 
j^XsaorcherJcD  and  Yu. > B »  Pyrsolo vi ch ^  in.  the/ Russian- 


\s:stig-at,irig  THG;n —Ref erence  Material^,  Publishing 
Hc<r..qft  of  deray  of  Sciences  ^  Ukrainian  SSR, 

Ta5Vl9?9,  p-agss  13-16 J 

j  A  mtlioo  for  dete.ri2ining  the  kinetics  of  vaporiaai* 
tloii  end  the  vapor  tension  of  laet&l  powders  has  bean  de¬ 
veloped  in  the  I.ost.ituto  of  Powder  Metals  and  Special 
Alloysj  of  the  Academy  of  Soienoes,  USSR.  Below,  is  a 
d«-r:cript5„on  of  the  experimental  equipment  for  realising 
saetl'iod . 

.An.  outline  of  the  .internal  arrangaraent  of  the 
chaJ-iber  is  shown  in  Figure  1.  Vaporization  occurs 
.from  the  plane  surface  of  the  heater  3>  which  is  a  band 
made  out  of  tungsten  or  molybdenum,  heated  by  the  passage 


p.f  an  olactric  currant  going  into  the  vacuum  chamber 


along^ 


5 


I 


/ 


i-ratoy 


Figure  1 


Outlij'ie  oi 


Internal  Arrangement 


^  the  ct;rreat  carriers  2,  cooled  hy  running  v/ater.  The 
aurloce  of  the  band}  on  which  the  metal  powder  is  placed 
in  i;  tni'i  layer,  has  the  dimensions  2x2  square  centimeters. 

The  band  is  heated  by  the  passage  of  a  stsbii:^z6d 
o  -V'/'orit  from  a  stabiliser  of  5  hilowatts.  v/hlch  provides 
j  a  continucus  r.nd  even  temperature  for  the  whole  area  of  j  | 

-..,4 


j'.'i  ,"’.c  5  v/hrlcjh  r-C'/ur- irj^'  .fiat  hcri?;ontal  duriiig  the? 

i" fta' r;g  pi'0C(-'ps  tha’ihs  to  the  uso  cf  a  tension  sprii'jg  1. 

Q;he  teuiperature  is  ir.ea£ured  by  a  platinujr-platinijK:- 
?'TiOb:'' lua  or'  chrcrie3.-'alon:c'i  theriuOcoT.ple. ;  ter-iperatvixe  control 
possible  by  a  optical  py- >  effected  through  a 


■/baibow  the  v$.c\'.\-ri  cliaiobor « 


fhc;  vapor iaeS  Trcoas  cordenee  or;  the  glass  plate,  with 


■! 


aJ  U 


^PXGuU)-;  with  the  copper  electrodes  5)V'hich  is 


fSr-bt  depr.sitecl  on  it„  ‘The  places  of  continuous  contact  of 

i 

t.i;.e  oiessvoi'ing  crircu.it  with  the  dust  ccverod  electrodes,  v.-hich 
iuusT.  ha've  considerably  less  resistance  than  the  condensate 
being  stiicied,  are  shov/n  by  pointers  in  Figure  1.  The 
oiRcnaSons  of  the  soc'i-ion  on  which  ccride‘'oations  occurs',  that 
is,  of  the  condenoer  also,  are  2x2  square  centimetersCcross- 
i.a'..ch:C'!<3  in  Figure  1)  ,  which  is  provided  by  the  use  of  a 
special  diaphragin,  p.laced  in  front  of  the  condenser  (not 
shewn  in  Figure  1) .  The  glass  plate  is  tightlj-  pressed 
apriirist  the,  polished  wall  of  the  cupper  block  7,  cooled  by 

Xli  i.'i  “I  i;';,  k  W  8 1 6 1'*  * 
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isysl-AiJA  of  fee  vislvea  aud  tyo  p-ampe;,  provides  tho  “  j 

poDsibil&ty  of  emptyii'.g  arid  filllsig  the  chamber  without 
cooling  of  the  diffusion  pusip,  which  decreases  time  between 
experiments  up  to  20  7  30  minutes,.  Xri  the  chamber i  there 
is  also  a  'x'jnCovi  and  tihree  Rio'bile  connections,  which  ^• 
permit;-,  various  manipulations  inside  it»  Thanhs  to  th© 
eom';Cction  of  the  Gvacuat:lng  system  to  the  side  wall  ot  the 
chamber,  it  was  possible  to  tnt.roduoct  8  leads  into  the 
chamber.,  through  the  bottom  of  it,  to  which  are  connect  ad 
the  ends  of  tho  thermocciAplo,  the  circuits  for^ne&suriiig 
the  eloctrical  ccndiictivity  o.f  the  condensate,  i'‘or  the 
heating  joint  and  the  block,  which  is  cooled  by  water « 

i 

There  sro  aperture, 5  for  the  connection  of  the  lamps  of 
the  vacuum  gage,  in  the  lids  of  the  chamber  and  diffUw^icn 
pump.  Tho  w&XXs  of  the  chamber -ara  cooled  by  running  water, 
Op>erat ion  o.f  the  ecuipniont  consists  of  uhs  followmg  stai58s, 
1«  Pus ting  bf  the  copper  electrodes  on  a  specially 
cut  out  ann  cleaned  glass  plate.  DurUig  this,  copper 
powder  is  placed  in  u  thin  on  tho  ifiolybdetium  band 

of  the  v&porlsar,  which  is  heated  in  the  vacutua  at  a  temp¬ 
era  tur-a  of  1000  C.  The  obtaining  of  tb®  necessary  4?daen- 
sioris  of  electrodes  is  made  possible  by  tho  us©  of  a 
special  diaphragm,  placed  in  front  of  th©  glass  plate 


8 


I  2»  The  applioetion  of  a  layer  of  .the  metal  feeing 
studied  of  such  a  thickness,  feegiiining  from  which  the 
electrical  conductivity  of  tha  film  is  already  proportional 
to  its  thickness.  The  sise  of  the  layer  is  controlled  fey 


\ 
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METHODS  OF  PHEP4BING  ALLOYS  OF.  TITAI^TJM 

CARBIDE  V/ITK  MCLYBBST^UM  , 
f^O 


/;?ollov;lag  is  a  tran„slatioji  of  srs.  article  By  V.N. 
Erenionko  and  T.Ya.  Velikanova >.  in  tho  Russian- 

-• _ _ _ _  ■ '  .i  ^  ^  “i  i"  .  1,  ">  n  ,  ^  t*  ^  -  i.  ^  ^ 


InvefTtigatiag  Them— Reference  Material} >  Publish¬ 
ing.  Kousg  of  the  Academy  of  Sciences,  iJkralnian 
SSH,  Kiev  19595  pp.gss 

^As  our  many  experiments  have  demonstrated,  the 
obtaining  of  uniform  alloys  of  titaniura  carbide  with 


molybdenum  does  not  appear  to  be  possible  because  of 
sharp  licmation  according  to  specific  gravity.  The 
experiments  v/ors  conducted  in  an  arc  furnace  with  a 
Gcppor,  cooled  sole# 

The  experiments  conducted  by  us  showed  that  alloys 
can  be  obtained  by  sintering  in  a  high  vacuum,  with  high 
temperatures,  or  heat  pressing* 

For  high- temperature  sintering  in  a  vacuum. 


10 


CTnM 


«hoi;.ld  b-j  pressed  without  a  binding  ~  plnstioizeri 

'  t  * 

in  orter  not  to  introduce  impurities  and  to  facilitate  tha 

vacuij.m  treatment.  Optimuiii  pressures  for  pressing  are 

1?^ 

tons/ square  centimeter  in  a  volume  60-95  by  \76ight  >  TiC 
and  5  tons/s quaro  centimeter  with  5-A-O  by  weight  %  TiC. 

Optimum  methods  of  sintering  briquets  of  prismatic 
form  10x13x10  or  13x13x3.0  aaillioiietors  in  a  vacuum  10  ^-10"^ 
millimeters  rt.  st.\by  Induction  heating  are  shcmi  in 


Table  1, 


V/ith  more  thah  80*  contents  of  titanium  carbide,  the 


toi’ivoerauuj 


ture  and  sintering  time  must  be  increased  still 


Opt.lm-rj.iri  Hethods  of  Sintering  Alloys  of  Titanium  Carbides 

. _ ,  _  _ with  Jiblybdenuffi^..,.  _ _ _ _ _ 

Content  TiC/,  /  'Exposure  Time  /. _ Porosity.  % _ _ _ 

ut.  %  /t'  C  ./  Hours  /Before  Sintering/,  After 

_ /  _ / _  /  Sintering 


0-15  2050-2100 
5-50  2200 

o-So  2300 


38 

32-38 

32 


3-7 

3-7 

7-10 


The  sintering  took  place  In  containers  made  of 
molybdenum  plate  (tiiey  were  the  heaters).  Construction  of 
file  heating  arrangement  in  shoyAn  in  the  illustration  below. 
D-aring  heating,  each  of  the  forms  is  placed  separately  on 
a  plate  made  out  of  tantalic  plate.  Maximi-un  losses  in  / 


11 


i^/eight(iri  %)  dux\lnj.r  £iri:;a:oin;r}  as  a  result  of  vaporisation  j 
of  asoly'bdenum  in  the  vacuum  (exposure  time  45  minutes)  are 
as  follows;  Os  0«5?  1^0^  ?.,5  st  corresponding  temperatures 

IpOOj  1800 j  2050 5  2200  degress* 


The  optiraum  method  of  heat  pressing  for  ^  compounds 
ia  80““100  kilogi-s'pms/square  cantlmeter,  2350®  C,  during  2-5 
minutes  exposure  / 


ContainGr'-Heatsr  for  Bigh- Temperature  VacU'un 
Sintering  -with  Induction  Heating 

jends  \1)  Heater  made  out  of  molybdenum  or  Tantalio 


2)  f^olybdenum  shield  vdth  lids  having  longitud¬ 
inal  section  along  the  genera trixj 

3)  Inspection  tube  (niolybdenuru  or  tantalum); 

4)  Forms. 


The  'pressing  accomplished  on.  a  laboratory 
leve.r  press  ^  the  construction-of  which  is  described  in 
'Information  Letter  Ifo  26  of  1957 •  Graphite  press-forms 


j 


pA^lt  Tfilllmecei'ft  us-sdr  The  porosity  of  the  pressed  j 

fo;?..us  V/S3  \\'lth.ln  the  li'ciits 

iven  though  in.  heat  pressing  greater  shrinkage  is 

f^ttalnec  than  in  vacuum  sintering}  for  preparing  clean 
alloys,  v/ithout  impurities,  preference  must  be  given  to 
v.'.criUi''i  sintering,  since  heat  pressing  leads  to  noticeable 

O'-irh-'.rii’a tlon  of  the  iorms* 

It  should  be  noted  that  the  optimum  methods  for 

ure taring  alloys  lis  v^ith  temperatures,  during  which  the 

li-uid  phase  already  is  evident,  j 


'i 


6170 
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Rt)Di,CTIO:-;  OF  TI?..FIUiv:  OITRIOS  PROM  SPOKGR  TITANIUM 

t;  ■  // 


/Fol'lov.'ing  .is  a  translati  ori  of  an  article 
b’y  ■  VerVinoglyadova  :  in.’the'  RussiaH-lanEuage 
-  rIodTcal  iitcce 

g rlaly  (Po'A’der  Metal  iviaterials  and  i.iethods  of 
li'ivegtiggtl.Mg  Theja-^ReferencG  10atarial)j  Pub¬ 
lishing  House  of  the  ,4cadei.iy_of  Sciences,  Ukrain¬ 
ian  SSK,  Kiev  1959,  Page  45^/ 


Titanium  nitride  is  s  hard,  high-melting,  thermo- 
g.r:rJ  cheiTiically,  stable  compound,  v/hich  permits  its  utili2- 
ation  for-  the  preparation  of  refractory  materials  in  the 
composition,  of  stable  and.  heat-resistant  alloys,  of  alloys 
of  electro-  a.n.d  radio-teelmical  use,  and  for  pov;dering 
molds  and \ crucibles  in  metallurgy. 

In  oui'  laboratory,  a  method  has  been  worked  out 
for  producing  titanium  nitride  out  of  non-ccnditloned. 
sponge  tita.niurc,  wliich  is  a  waste  product  of  production. 

Titanium  nitride  is  obtained  by  the  method  of 
direct  nitriding  of  the  v/aste  products  cf  sponge  with 
thicknos:'.-  of  grains  of  2-5  millimeters,  at  a  temperature  c 


14 


ISOOt  for  tft'o  ho\n'8‘,  In  oqu:f.p!?sont  which  has  hesn  descrihadj 
in  the  Infornation  .Letter  oT  the  IX^SS,  Academy  of  Sciences » 
USSR,  Ho  45,  i"or  19^7. 

Typical  chemical  compounds  of  nitride  ax’s  ahomi  in 
tlio  follcvfing  tsibls. 


'No,-  of  the  E,xperlrrii5Jit  /  Yi  7  "H^"/  Sum  Cl'lrpN)" 
_ _ _ L. _  /  / _ __j _ 


Calcul&ted  for  TIN 


. ....'.t 


77«^«- 

22*6 

100. 00 

78.67 

20*95 

$9 '.62 

78.70 

20.30 

99.00 

7S.6O 

20*40 

99.00 

78.90 

21.10 

100.00 

B.SM4i2i;73PJlI 


choraoy  1  tsvetn,oy"’£setai-lurEii5  Puiilishing  House  for 
FsrrovtVi  and  Non~Forrov.s  Metfsllurgj/'',  1957* 
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A  NEW  :iKTKCD  OP  laAI'iUPACTIJRING  RODS  MADE 
OP  REFHACTORY  COlIPOUlWiS  . 


/Follov/iti: 
Psii’kovsk 
Isriguage  ; 
i-iiULlQ.. 

Invest iga 
ing  flousQ 
SSR,  Kiev 


e  is  a  translation  of  an  article  by  V.V. 
:iy  and  G.Sf,  Samsonov,  in  the  Russian- 
periodical 

(Powder  lletal  Katerl^s  and'  Hethods  of 
^ing  Thom— Reference  Material)*  Publish- 
of  tho  Academy  of  Sciences,  Ukraini-an 
''1'959»  pages  pO-52V 


The  production  of  shaped  articles  from  refractory 
compounds  of  the  carbide,  boride,  nitride  and  silicide 
typCj  is  acquiring  greater'  technical  significance.  Such 
articles  thanks  to  the  high  temperature  of  fdsion  of 
the  indicated  compounds  and  their  durability  during  heat¬ 
ing  in  air  and  in  aggi'ossive  surfbundings,  find  applica¬ 
tion  in  the  most  diverse  branches  of  industry  -  in  chem¬ 
ical  maohine-constructicn,  energetics,  metallurgy,  electro¬ 
techniques  and  others  Zl7. 

The  inost  simple  articles  made  out  of  refractory 
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‘T;  ^  Vv^.'w^.'i  0  Xori^'t'Ai  Up  cc  X  sri^  Xori^c2^*  j 

Kov/evor,  the  direct  sztruslcn.  of  rods  from  the  powders  of 
refractory  coitipouinds,  which  is  jULstiflsci  in  tns  case  of 
li'ietals  /s/}  is  not  possible  because  of  the  negligible 
pl?:'isticity  of  carbide,  boride,  nitride  and  silicide  powders* 
In  the  Institute  for  met&l-'cer&mlca  and  special 
alloys,  a  rcethod  was  recently  worked  out  for  the  isiaicing  of 
pipes  and  rods  out  of  refractory  compounds  Z37 r  consisting 
of  pressing  by  friction  and  subsequent  extrusion  tiirough  a 
spout  of  the  mass  made  out  of  the  powacr  of  a  rel r actor y 
compound, mixed  on  s  plasticizer  (sizing),  and  of  sintering 
the  preoaration  obtained*,  However,  this  method  requires 
preliminary  vacuuming  of  t.Vie  mass,  which  complicafes  the 
technology  of  producing  the  articles  both  In  the  labora-  • 
tories  and  uirdar  industrial  conditions.  In  addition,  the 
raw  preparatlonG  require  long  drying  before  sintering. 

Perfection  of  the  method  described  above  consists 
in  pressing  of  the  preparations, without  vacuuming  of  the 
mass.  The  use  of  an  alcoholic  solution  of  bakelite,  as  a 
plasticiser,  makes  this  possible.  As  the  experiments 
sho'wod,  bakelite  is  a  satisfactory  plasticizer. 

For  making  cores  from  refractory  compounds  Cor 
mixtures  of  those  compounds),  for  100  grams  of  powder 
‘Of  size  10-^0  microns,  2^  grams  of  alcoholic  solxition  J 
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•>;'  r.rk-'.li  i:;e  nood.f.d ;  In  tiTe  case  of  'boridos  and  carbide^j 
(,r  uc-ron  and  a.l.i.ioa,  i;2  [•rtv-ny  of  a  35’a'  solution  aro  needed. 
The  mixture  is  pulverised  to  a  moist  condition  (alcoholic 
content  at  the  end  cf  thfe  pulverisation  must  comprise 
i6-20;v)5  is  rubbed  through  a  sieve j  with  dimension  of 
mesh  2  millimeters,  and  lightly  dampened  v^ith  alcohol, 


after  which  it  is  readied  for  pressing. 

Pressing  takes  place  in  a  special  pross^form,  which 

i 

ic  not  di.fferentibted,  in  principle j  from  that  described 

in  operaticn  /J,/»  The  pressure  of  pressing  dods  not 

exceed  p  tons/squars  centimeter  (Table  1). 

/  Table  1  . 

.•'1 

Pressin'G  for  Pressing  Masses  Made  of  the  Powders  of 

_ _ 1  _ 

(  '  1  1 

Refractory  B^Cj  TIN:  2rBg'  |  605S  ZrE2  SO%  SiC 
Material  .11  [  AOfl  B.C  20^  MoSis 


Pressure  !  [  i  s 

of  press- ■  2,1)  2.2  1,5  2.5 

ingjtons  :  1  | 

sq.cm.  ;\  j  I 


Hods  with,  a  diameter-  of  6-10  millimeters  and 
length  600-100-0  millimeters  v/ere  obtained  by  the  method 
described,  it  boing  known  that  these  lengths  are  not 


limit in 


if ter  drying  in  air  for  2-3  hours,  the  rods  obtained 


laiH)  plac^'':'.  In  a  di'ying  cabinet  at  oo"  C  and  driod  for  two  “j 
boura  with  tha '  teiaperavars  baling  raised  to  150*'  to  remove 
the  alcohol  and  tho  polyoonvdensate  of  bakelite;  the  latter 
fomov.’hat  hardens  the  raw  prepare tion.<,  After  drying,  the 
rod.'-,  are  sintorad,  in  a  Tamman  stove  in  ah  atmosphere  of 
b^'drogen  or  converted  nat'or-al  gast  For  sintering,  the 
rods  are  placed  i4  graphite  combustion  boats,  in  which 
grooves  hav’e  been  cut,  which  correspond  to  the  diameter 
of  the  rods«  The  grooves  are  greased  with  a  mixture  of 
flaky  graphite  with  glycerin  to  avoid  the  interaction  of 
the  rod  material  with  the  combustion  boat. 

In  the  stove,  the  rods  are  exposed,  preliminarily, 
to  a  tGffiparaturo  of  5C#-6oo'®for  30  minutes,  for  complete 
removal  of  the  vol&tiie  products  of  the  decomposition  of 
the  bakellte.  The  optimum  methods  of  sintering  various 
matc;:rials  are  shown  in  Table  2« 

In  the  uso  of  this  method,  the  carburisation  of  the 
ciatarial  W  t  he  rods  at  the  expense  of  coking  of  the 
bakellto  must  be  taken  into  considerations  the  amount  of 
free  carbon  in  the  rods  eoraprises  from  2  to  by  weight. 
This  is  not  of  vital  significance  in  the  production  of  rods 
from  carbides  and  borides?  non  the  less,  for  example,  in 
materials  containing  MoSia,  this  amount  is  quite  adequate 

L  ■  J 
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I  for  of  o  nDtlccabie  portion  of  the  varying  i 

I 

ccnposition  phase j  of  the  Novotnyy  type  phase  ,  i  To 
stabilize  this  phase^  the  rods,  contaiiiing  MoSi2,  are  ex¬ 
posed  to  dusting,  v'j.th  aituaimisi  oxide,  after  sintering  at 

1^'OC/ for  6  hours  4 
^  ■  1 

During  sintering,  shrinkage  of  the  preparations  is 
on.  the  order  of  lO~20fL  Porosity  of  the  bars  equals  2-lOfi, 
v/hile  for  bars,  based  on  silicon  carbide ,  for  which  sinter¬ 
ing  is  3(iOre  difficu3fc,  porosity  reaches  l8$;1>. 

iiris  nethcd  is  also  the  principal  one  used  in  the 
production  of  pipes  from  refractory  compomids* 

’  ^able,  2 

i, 

_ Methods  S  jnterj.ng,:  jferipu^.  Re f r ac,t PT-y  C omc oup^s 


„  jfeUiods.  'ou?,  S interi.ng,:  jferipu^.  Re f rahtPT-y  C omc oup^s 

Do’p7p  . . .  '  '"’Material 

/jjO  pcryadkiu  ^0 


T' 

- - 

'EaC 

2150 

ZrEo 

2  iOO 

10 

t)_ 

60;t 

7,icb2^  ■^C/i 

B4C 

2180  . 

10 

z 

bCf. 

TiBn'i-40)C 

E4C 

2180 

10 

? 

A's 

TiN 

2200 

10 

.  SC'S 

60:a 

5iC^  20^i 

TIN 

2180 

15 

SiC-+  40"^ 

MoSip 

2060 

15 

ZO% 

S  i.O  -t'  2Cffc 

MoSl- 

2160 

15 

PHCDUOTIOK  :OF  NITBIVm  OF  REFRACXOEY  MTAIS 


/Following  is  &  ti'snslation  of  an  article  by  G,l/, 
Samsonov,  T»S.  Yarluioglyadova.  M.M,  Antonova  and 
T/V.  Dubovi^,  in  tho  Eur.'5ian->Xangnag«  pariodical 

#‘0«der 

Motal  Materials  and  Methods  of  Invostlgatlng  Them  — 
Rsfer-onco  Material} j  Publishing  Kouso  of  th© 
Acadeaj^  of  S^-.iencesj  Ukrainian  SSR,  Kiev  1959? 
pages  53-55x/ 

I  ■  **'  ■ 

V 

Kitridss  of  roa.ny  reformatory  metals »  including 
niobium j  tantalum,  titanium  and  chromium,  are  beginning 
to  be  used  more  ai^d  mors' frequent j-Y  in  modern  technology, 
as  chemical-  and  erosion-resistant  materials,  refractory, 
end  hest-reslatsint  ^103/s,  which  well  resist  abrupt 
ehanges  in  temperature,  end  also  as  conducting  ©loments 
in  radlo-ei-ectronies,  in  bolometers  etc.  Technologically, 
the  simplest  method  of  producing  pure  nitrides  iJ  the 
method  of  diroct  nitridixig  of  tha  powders  of  refractory 
metal?3-  This  process  is  somewhat  complicated  by  th© 
necessity  of  preventing  the  sijsUltaneou®  .oxidation  .of  the 
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The  nitrogen  v/as 


passed  through  a  special  cleaning  systes  (see  diegraci)  to 
clean  it  of  oxygen.  , 

Nitrogen  from  cylinder  1  passes  through  copper 
shaving,  heated  to  a  te&rperatura  of  6OO-70O  in  a  tubular 
stovo  2  with  a  porcelain  pipe.  Then,  the  nitrogen  passes 
thi'ough  a  system  of  glass  cylinders  4,  with  diameter  40  and 
length  900  millimeters,  which  are  filled  with  copper  shaving 
in  a  saturated  solution  of  chlbrlne  ammonia  in /ammonia  gas, 
wliioh  serve  to  absorb  the  oxygen,  and  cylinder  filled 
with. diluted  sulphuric  or  hydrochloric  acid  and  designated 
for  the  noutralisatioa  of  the  ammonia  vapors  being  carried 
by  the  passing  nitrogen.  The  process  of  puj^ying  nitrogen 
in  these  solutions  can  be  conducted  until  the  solution  in 
the  next  to  last  cylinder  remains  color IssvS.  Duriiig 
coloring  of  the  solution  to  blue,  it  is  necessary  to  com¬ 
pletely  change  the  solutions.  During  neutralization  of  the 
fiaiinonia  vapors,  being  carried  off  from  the  first  cylinders, 
the  acid  solution  in  the  last  cylinder  v;arms  up  sharply 
and  ejection  of  the  solution  is  possible.  For  this  reason, 


traps  3  and  ^  are  provided  in  th©  system.  For  drying,  the’ 
nitrogen  is  passed  through  cylinder  7  v;ith  concentrated 


Ko<304,  after  which  traces  of  oxygen  are  absorbed  by  the 


% 


r 


'  A 
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1  pyroir^llol  8.  dryingr  of  th.?  nitrogen  is  accom-  ~i 

plished  by  passing  it  through  the  cylinders  with  concen¬ 
trated  sulphuric  acid  and,  further,  with  calcium  chlbride 
01'  soise  other  strong  absorbQiit.9. 

The  nitriding  process  takas  place  in  the  quartz 
roactor  10  with  t/;o  walls  for  preventing  the  falling  of  the 
of  the  air  iiito  the  working  area  of  the  stove*  The 
rsactor  is  closed  by  a  rubber  plug,  from  the  side  of  the 
1  reading  opening,  through  which  a  quartz  pipe  enters  for 
passing  the  nitrogen  over  tha  combustion  boat  with  the 
po?/dor  v/hich  is  being  nitrided,  and  also  a  pipe  v/ith  a 

soldered  end  for  the  therisocou,ple .  Nitrogen,  corning  out 

•  \  * 

of  the  working  area  of  the  stove,  across  the  quartz 
connecting  pipe,  is  directed  iiito  the  external  vessel, 
from  which  it  goes,  through  a  rubber  hose,  into  the 
Tishchenko  flask  with  vrater,  vaiich  serves  as  a  water  sol¬ 


ution  t 


o  forra,  in  the  system,  excess  pressure  and  the  pre¬ 


vention  of  the  failing  of  air  iiito  the  reactor  through  the 
entry  opening. 

Pressure  of  nitrogen  in  the  reactor  is  maintained 
constantly,  during  nitriding,  and  is  regulated  by  a  reducer, 
during  bubbling  of  tiia  nitrogen,  at  the  outlet,'. in  the 
Tishc;,herd:o  flask.  The  temperature  of  the  process  is  mean- 
Wed  by  a  platiauun-platinum-rhodiuni  thermocouple-  and  is  -J 


•egulatiid  I'jf  *l<vOtr-o,a,lc  ^jataixtioiuetyr , 


As  h  result  of  the  resoarch  conductsdj  optimura 
mathods  v.'?jx‘o  established  for  produci:Ag  nitrides  of  tltaniuia, 
tantaluiuj  niobium,  &ad  chroi'ai'tajx,  with  their  typical  chera- 
j-cal  analyses,  as  shov/n  in  the  follov/ing  table: 

Methods  of  Producing  Nitrides  and  Their  Typical  Cbamical 

_ _ _ ■  Ccmpogltlon  ■  _ _ _ _ _ _ _ _ 

Temp,  ofj  I — 

Hi t ridej  Nitrid~j  Sxp od 
\  ing/C  {  ure,  I  Ca:U'“l  Producedj  Calc.' Prod,  j 

I  !  Min.  Vila-  I 


V3i,6“  j 

ted  ! 


CrpH 


'f  1200 
laoo 
12:00 
1100 


i.  i  ted  i 

I  60  [77.4  77.9 

S120  |86«o  86.9 

I  90  [920.61  92.6 

i  90  ife.2  f  ^7.6 

II  '  /  ! 


I 

22.5  21. P  99.1 

13.1  13.1  ilOO 

7.19  ?.?>  99.9 

11.2  11.3  1  93.9 


In  the  Interval  of  temperature,  90‘l“1^9^v  &  raixtura 
ot'  the  n.lta'ides  Cr-'.N  and  CrH  is  produced,  it  being  knowri 
that, with  m  increase^  of  temperature ,  Cr-gNCof  a  grey  color 
’A’itli  a  raetalllc  glitter)  becoruss  dominant. 


1.  G.V.  Samsonov.  la.S ...Umanskiys  Tvh 


;lriarc!,yfi  /Solid  Compouiids  of  High- 

Melting  Metai.s/,  Metallafsladatp  'l^??. 

2h  a.V.  Sniaaoncv,,  Y.M.  Sleptso-v,  LnilQiMrisJl 
let  tor,  ^fo.  9:5?  November  3  1957?  Institute  of  Metal'"  ceramics 
6n3~7ipo'i£l4ri  Alloys  of  the  Academy  of  Sciences?  USGH. 
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